of growing importance to all.
The hypothesis of electro-vaccination, or radio-vaccination, has gradually grown up to account for a number of phenomena otherwise inexplicable. The evidence in any one direction is not very abundant or very conclusive, but the cumulative evidence along various converging lines is, I think, considerable. The first thing that led to the suspicion of the possible vaccinal action of the Rontgen rays was the fact that a number of skin diseases of totally different origin and nature seemed to improve under exceedingly small doses of the irradiation. Psoriasis, lupus, eczema-all were apparently benefited. An acne that had resisted treatment for years would disappear under the rays, just as if the case had been treated by the injection of a vaccine. What more I Fifth meeting (adjourned from June 8).
natural than to suppose that the patient himself had furnished the necessary vaccine, under the stimulus of the Rontgen irradiation ? The hypothesis received still further confirmation when cases of lupus were reported in which an irradiation of one region-the leg, for examplewas followed by improvement in another region, such as the face. The same thing was obaorved in other diseases. Acne of the face was cured by X-ray and high-frequency treatment applied to similar lesions on the back and shoulders; high-frequency effluves applied to a crop of boils would apparently render the patient immune to further inoculation; lupus erythematosus of one region was influenced by X-ray treatment of an adjacent part, and even widespread carcinoma of the breast was influenced by irradiation of only a portion of the affected area. The hypothesis received further corroboration from the observation that in certain cases of lupus, and even of cancer, irradiation of the affected glands was followed by an improvement in the lesion itself.
Let me give you a few instances to show the sort of evidence on which we base our case. They are but impressionist sketches, but perhaps may give as accurate an idea of the facts as a more formal picture, duly authenticated by initials, dates, and curves:-A young soldier-turned out of the Army as incurable-deeply pitted with variolar acne-face, neck, shoulders, and back covered with indurated nodules and suppurating abscesses. He is cured in a few weeks by X-rays and high-frequency effluves. No other treatment is given, either external or internal, and the abscesses are not even opened; they gradually shrink, the adjacent skin becomes dry and brawny; the fluid contents of the abscesses dry up, with the final evacuation of a tiny plug of inspissated pus. There is no further formation of pustules. The man is immune to staphylococcic infection. A poor governess comes in much the same condition--pale, anaemic, half starved, with pustular acne of many years' standing. She is treated with high-frequency effluves-a mixture of sparks, X-rays, and ultraviolet light. The back and neck are chiefly treated, but the face also rapidly improves. The nodules disappear, the abscesses dry up, there is no further development of pustules: the case has been cured by electrical vaccination.
A young naval officer has been plagued all his life with slight acne. He is treated with two very slight irradiations by X-rays. The treatment is unexpectedly interrupted by his return to his ship. Nevertheless he is cured, and has no return of his life-long complaint. He has been rendered immune by radio-vaccination.
A nurse has lupus in the posterior nares, and begs for X-ray treatuent, although she is told it will be absolutely useless. Only two small doses of X-rays are given, such as one would expect could hardly reach the affected region. Nevertheless the case is greatly benefited, perhaps cured.
A married woman is tr.eated for psoriasis by X-rays, with the result that there is a premature menopause, and a menorrhagia of many years duration is cured.
One could easily add to these cases many others, to prove the profound influence of electric and radio-active treatment on the general organism. Even the ordinary process of Rbntgen epilation appears to be a biological rather than a merely destructive phenomenon. It is, at least in part, a vital reaction-a phagocytosis, since it has been found that the process of epilation is nmore rapid in the diseased areas, and is delayed by the application of disinfectants, and the consequent depression of the processes of vital reaction.
But the strongest evidence of the vaccinal action of electrical treatinent is derived from a consideration of the various modes of attack on rodent ulcer. In the whole purview of medicine there is nothing more impressive or more certain than the cure of a small rodent ulcer by electrical nmethods. But the cure may be effected in many ways-by Rontgen rays, by radium, by ultra-violet light, by the high-frequency effluve, or by zinc ions. What is the common factor in all these cures 2cure, I say, for the process is not one of destruction but of repair. It is not merely a bactericidal action, nor is it merely a selective destruction of tissue. It is a biological recoil-the resentment of the cells of the organism to the insult of the ethereal vibration. The habitual defence of living cells to such an insult is exactly the sanme as that to a bacterial invasion-namely, the production of an antitoxin or other antibody. It is a true vaccination.
I believe that Sir Almroth Wright is of opinion that the therapeutic effect of Finsen light and X-rays is in fact vaccinal in its nature, but that they act only by their congestive action, bringing a larger supply of lymph into contact with the diseased tissues. This is manifestly not the whole truth, as anyone may convince himself by contrasting the effects of Finsen light, of radium, and of X-rays on a lupus nodule. The supporters of our hypothesis maintain that the X-rays themselves assist in the elaboration of antibodies or the like, at the site of the irradiated lesion, or more probably in the adjacent glands.
Our hypothesis then supposes that the ethereal waves contribute to the process of auto-vaccination by the production of opsonins, by the detachment of the side chains of Ehrlich, by facilitating the reaction of toxin and anti-toxin, or by setting free the vaccine from its laboratory in the glands. This is rendered the more probable when we reflect that the toxin and anti-toxin carry opposite electrical charges, one flowing down and the other flowing up the electrical stream. Not only so, but we have recently had evidence that the micro-organisms themselves may be carried along an electrical current.
All this gives rise to more than a presumption that the therapeutic effects both of electro-therapeutic and radio-therapeutic treament may be due to the production or liberation of vaccines. We knew that a glandular tumour of the neck would melt like snow before the Rontgen rays, but we did not know why. We knew that the X-rays could produce both in vitro and in vivo a cytolytic serum, or even a spermolytic serum, but we did not know why. We now begin to suspect that the common factor in all these phenomena is akin to that with which we are familiar in ordinary vaccination.
One of the greatest arguments in favour of the vaccinal hypothesis is the latent period which follows Rontgen or radium irradiation, and which precedes the reaction. This ominous puse is, to my mind, eloquent, and indicates that all the resources of the organism are being called upon to resent the insult. The reaction is not merely a physical or chemical one, but a biological reaction, in which the energy of the recoil may exceed the energy of attack.
Let me explain. If I strike this table, it returns the blow immediately, and strikes my knuckles with the exact force expended; whereas if I were to strike my neighbour he would probably return the blow with interest, an interest that would be rather increased than diminished by a brief period of latency. Similarly the pause after Rontgen or radium irradiation is proportional to the degree of the insult, and is a participation of all the complicated mechanism of organic resistance called out to oppose the electrical or ethereal invasion.
It is not the place here to advocate the practical uses of electrical treatment, but I do urge the use of radio-active and electrical methods as instruments of research in the study of vaccination. For this purpose I would most strongly urge the collaboration of at least three of our Sectionsthe Dermatological, the Pathological, and the Electro-Therapeutical. Such a collaboration is the special note, the very raison d'etre of the Royal Society of Medicine.. It is useless for a pathologist to assert that X-ray or radium irradiation has no influence on the opsonic index, unless he is familiar with the practical methods of giving accurate and measured doses of the irradiation; just as it is useless for an X-ray specialist to report cases of cure which are not verified by the pathologist and the clinician. I can only briefly allude to two recent developments of electrical treatment which may have a practical bearing on the production and control of auto-vaccination. These are the methods of " thermopenetration," and that of " muscular exercise electrically produced." By the former method, that of therino-penetration, we are able to produce a considerable, a definite, and an easily regulated rise of temperature in a deep-seated tissue, such as a diseased joint, a gland, or an internal organ. It is easy to imagine how potent a mieans of control this method may give us for the production and regulation of autovaccination, or the supply of lymph to a diseased organ. Still more important results may be obtained by the second method-viz., " muscular exercise electrically produced." This mnethod, which has been largely used in the cure of obesity and the like, gives all the good results of muscular exercise without its attendant nervous and mental fatigue. I \would venture to suggest that it should find its place in the treatment of phthisis by auto-inoculation, as it can be better regulated and is not so exhausting to the invalid as exercise produced by an effort of the will.
Time alone will tell if our surmises are correct. Much time must elapse before we can hope for a practical means of producing or controlling auto-vaccination by electrical means. If the vaccine theory itself is correct-if the production of antitoxins and antibodies is our only means of resisting bacterial invasion-then you will allow that the electrical method of exciting the resistance of the cells, of calling out the home-levies, the militia of the organism as it were, is a great advance on the cruder methods of vaccinal treatment by the injection of foreignbred vaccines. In one of his most eloquent passages the " Autocrat of the Breakfast Table" compares the organism to a seventy-year clock, locked and enclosed in its case, and laments the impossibility of influencing its machinery from without. " If anyone would only contrive some kind of lever that one could thrust among the works of this horrid automaton and check them, or alter their rate of going, what would the world give for the discovery ? " Hitherto we have striven chiefly by chemical means to influence the cell life which swarmtis within the closed case of the automaton. I venture to predict that in the future much more use will be made of the various ethereal undulations -which so readily penetrate the case, in order to stimulate, by a sort of wireless telegraphy, that resentment of the cell community which we associate with the phenomena of vaccination.
Dr. H. LEWIS JONES: I have only to endorse Mr. Deane Butcher's very interesting and suggestive remarks. He has submitted ideas and experiences from the clinical side, but the phenomena clearly demand the study of the clinical pathologist. The technical difficulties of serum therapy and vaccines are considerable, and indeed the terminology of the subject is so difficult as to put these investigations out of the reach of the electro-therapeutic specialist. The observations which have been made by more than one observer on the healing of lupus in one part of the body after irradiation of a different part of the body have been received in the past with profound disbelief. These facts, if facts they were, demand an explanation. I have believed them, although -unable to explain them, and Dr. Butcher has put forward an explanation -which may prove the right one. That blood changes do occur after X-ray exposures is well shown by the action of X-rays in leucocythaemia, and experiments have also shown that leucocytes react to serunm from an X-rayed animal in a way which differs from their response to normal serum. Even the irradiation of an isolated part, such as the ear of a rabbit, will suffice to set up general changes in the leucocytes of the general blood.
Dr. CRACE-CALVERT: I have only a few remarks to make this afternoon, and they are chiefly from the clinical aspect, and mostly in regard to cases of tuberculosis. I have now been working in connexion with vaccines almost from the beginning, in a sanatorium, and most of my experience is in regard to tuberculosis of the lungs. But I have had a few cases of other conditions, which I will mention later. I may, however, say that so far as I have gone, I have been very much impressed by the results of vaccination, using more especially the tuberculin emulsion (T. E.) in preference to T. R., which is often emnployed. Most of my cases I have selected because they were not doing well on ordinary sanatorium methods, and I have not therefore ,chosen many early cases; in fact most of the cases have been fairly
